Infusion of fat into the ileum slows small bowel transit and increases absorption of a carbohydrate meal. Paired studies were undertaken to investigate the effect of adding fat to the diet on gastrointestinal transit and absorption in eight people with terminal ileostomies. Each subject ate a daily diet that contained either low or high levels of fat but equivalent amounts of carbohydrate, protein, and fibre. Solid and liquid markers were added to the food to measure transit times. The ileostomy outputs after the meals were analysed for protein, fat, carbohydrate, polyethylene glycol, and the delivery of solid markers. All subjects produced more ileal effluent while taking the high fat diet compared with the low fat diet. Fat and protein outputs were significantly higher on the high fat days, but a greater proportion of the fat was absorbed during the high fat diet compared with the low fat diet. The output of carbohydrate on the two diets was not significantly different. The incorporation of fat in the diet produced no significant differences in the transit times of the first marker, but a slight prolongation of the transit time of the second marker. Increasing the fat content of the diet did not slow small bowel transit or increase nutrient absorption. The increase in protein and water output could be explained by an increased secretion of pancreatic enzymes.
Infusion of fat into the ileum delays the passage of a meal through the stomach and small intestine,' and the associated increase in small intestinal residence is accompanied in normal subjects by enhanced absorption of a carbohydrate meal.2 Clinical observations suggest that fat taken with a meal may also slow small bowel transit and increase nutrient absorption; small bowel transit time is prolonged in patients with coeliac disease or cystic fibrosis, who have steatorrhoea,34 and increasing the intake of fat is an effective treatment of toddler diarrhoea.5 The question addressed by this study is, ' Solid and liquid markers were added to both meals. Fifty small triangular radioopaque plastic markers, side length 3 mm, were cooked with the breakfast eggs and acted as markers for the food and 1 25 g polyethylene glycol was incorporated in the breakfast milk shake as a liquid marker. Fifty cylindrical plastic markers (2 mm long) were mixed with the Shepherd's pie during preparation. These not only provided a second measure of solid transit, but also indicated the recovery of the second meal. The breakfast on the second day was marked with 200 mg carmine red, which was taken as a capsule with the food.
The ileostomy bag was emptied just before the subject ate breakfast on the study day and the contents were discarded. Thereafter ileostomy effluent was collected hourly throughout the study day while the subject was awake and samples were transferred to weighed plastic containers and chilled immediately before being frozen to -20°C. The bag was emptied upon awaking the next morning and at hourly intervals thereafter until the output was stained red from the carmine taken with breakfast. Any red samples were discarded.
Individual samples of ileostomy effluent were weighed and then x-rayed to determine the numbers of markers present. Small aliquots were removed for the polyethylene glycol assay.7 The samples were then pooled and homogenised, and 1 g Thimerosal (sodium ethylmercurithiosalicylate, Sigma Chemical Co Ltd), was added Carbohydrate was hydrolysed by boiling with 1 mol sulphuric acid and the glucose released was assayed using the GM6 glucose analyser (Analox Instruments Ltd, Brackenbury Road, Hammersmith, London). Protein was estimated by determining the total nitrogen output of the samples. The dried samples were digested with a mixture of sulphuric acid, phosphoric acid, and selenium oxide and then the nitrogen was determined spectrophotometrically using the Kjeldahl-Nesslerisation method.8 Fats were hydrolysed by refluxing with alcoholic potassium hydroxide, and the fatty acids were extracted and measured by titration against 0 1 mmol ethanolic sodium hydroxide.9"'
The transit of the solid markers in the breakfast and the lunch was determined from the delivery of markers in the ileostomy effluent, and the time for delivery of 50% of markers was regarded as the time taken for half of the solid food residues to leave the small intestine.
Similarly, the time at which 50% of the polyethylene glycol had appeared in the ileal effluent was regarded as the time taken for half of the liquid residues of the meal to leave the small intestine. In a previous study, we observed excellent correlations between delivery of a liquid phase marker in ileostomy effluent and delivery of fat, protein and dry matter. "
The differences between the transit times and the nutrient outputs from the two study days were assessed using a paired Student's t test. Linear regression analysis was used to determine any correlation between transit times and nutrient outputs.
Results

ILEOSTOMY OUTPUT
All the patients produced more ileal effluent while taking the high fat diet compared with the low fat diet (Table II, Figs 1, 2) . This was composed of significant increases in dry weight (p<0 001), as well as water (p<0 001). Although there were significant increases in the output of fat during the high fat diet, the percentage absorption of fat was much greater compared with the low fat diet (95 8 (0 50) and 88-1 (1F25)% respectively; mean (SEM), p<0 001). The output of protein was greater on the high fat compared with the low fat diet, despite almost identical protein intakes (p<0Q001). There was no significant difference in the output of carbohydrate from the two diets. TRANSIT 
MEASUREMENTS
The transit times of the liquid and solid markers in the breakfast were unaffected by incorporating fat in the diet (Table III; Fig. 3 ), though the transit time of the second solid marker incorporated into the lunch was slightly longer during the high fat diet (p<005) (Fig 4) . There were no The results of this study failed to support the hypothesis that increasing the fat content of the P value diet without altering the protein and carbo-I) >0o05 hydrate content of the diet would slow small 7) <0'05 bowel transit and increase nutrient absorption. 6) >0.05
The transits of both solids and liquids from the time for two diets were very similar; only the second solid marker was significantly prolonged during ingestion of the high fat diet. The answer from these studies would appear to be negative. There are two mitigating factors, however, that should be considered. First, the mechanism may be maximally stimulated by the small amounts of lipid that normally reach the ileal receptor sites even when the fat intake is very low. Second, when a high fat load is given, the ileal brake may normalise the acceleration in transit that would be expected to occur in response to increased pancreaticobiliary secretions. Finally, an important clinical message to emerge from our data is that excessive fat intake can increase fluid and nitrogen losses in patients with ileostomies. 
